Introduction
It is estimated that fewer than 15 000 wild cheetahs (Acinonyx jubatus) remain in southern and eastern Africa, and their continued existence is threatened by many factors, including prédation and competition by other carnivores, especially lions and hyenas, and extermination by humans (Laurenson et al, 1992 ; Marker-Kraus and Grisham, 1993; Caro, 1994) . Cheetahs in captivity and in the wild also suffer from a lack of genetic diversity which may negatively impact reproductive function and affect long-term survival (O'Brien et al, , 1985 . Even so, the reproductive rate of free-ranging cheetahs appears to be relatively high with perhaps 80% of adults producing offspring during their lifetime (Laurenson et al, 1992) . In contrast, the species has proven difficult to breed in captivity despite considerable effort (Guggisburg, 1975 (Wildt et al, , 1987 (Wildt et al, , 1993 . Total ejaculate volume, sperm cell concentration and progressive motility of spermatozoa were determined as described by Wildt et al (1983 Wildt et al ( , 1987 Wildt et al ( , 1993 (Howard et al, 1992 Brown el al (1994 Brown el al ( , 1995 Mesa, CA) and progesterone standards. The assay specifically quantified the major conjugated progestogen metabolite(s) and several free pregnanolone epimers (Brown et al, 1994 Fig. 2b,c) tended to express cyclic activity when the third female (Fig. 2a) Fig. 2b,c) , each of which was cyclic about 40% of the time. Similarly, the cheetahs depicted in Fig. 3 also dis¬ played periods of anoestrus that were not synchronous. In the female depicted in Fig. 2c Progestogen excretory patterns in these two females were similar to those observed after induced ovulations, although overall concentrations tended to be lower (Fig. 4) . In one case, increased progestogen excretion was observed within days after the female was relocated to a new enclosure and a male was moved into the adjacent pen on the same day (Fig.   4a ). In the other case, the female was translocated and a male introduced into her enclosure one week later. The male showed interest in the female (calling, approaches to female), but was removed from the enclosure before mounting occurred (Fig. 4b) (Fig. 5a ). In one female that failed to conceive, similar increases in progestogen metabolite concentrations were apparent for 57 days after the gonadotrophin-induced oestradiol surge (Fig. 5b) profiles of the remaining individual not conceiving after insemination were similar to that depicted in Fig. 5b .
Discussion
Several studies have used faecal oestradiol and progestogen metabolite analyses to examine ovarian activity in cheetahs;
however, endocrine assessments were of short duration ( < 90 days) (Brown et al, 1994; Czekala et al, 1994) Asa et al, 1993; Brown et al, 1995; Graham et al, 1995) (Schmidt et al, 1983 (Bonney et al, 1981) , tigers (Seal et al, 1985) or snow leopards (Schmidt et al, 1993) , whereas occasional non-mating-induced ovulations have been observed in lions (Schramm et al, 1994 ) and clouded leopards (Brown et al, 1995; Howard et al, in press) maintained in female groups or as singletons, and in leopard females housed together, but not alone (Schmidt et al, 1988 (O'Brien et al, , 1985 and that loss of heterozygosity reduces overall reproductive fitness in other species (Rails et al, 1979; Rails and Ballou, 1983) . This reduced genetic diversity probably accounts for the extremely high percentage of morphologically abnormal spermatozoa noted in cheetah electroejaculates (Wildt et al, , 1987 (Laurenson et al, 1992; Caro, 1993 Caro, , 1994 (Caro, 1993 (Abbott, 1984; Epple and Katz, 1984; French et al, 1984) , naked mole rats (Heterocephalus glaber, Faulkes et al, 1990) , dwarf mongooses (Helogale párvula, Creel el al, 1992) and African wild dogs (Lycaon pictus, Frame et al, 1979; Fuller et al, 1992) .
In the wild, female cheetahs tend to travel alone, whereas males live in stable coalitions of 2-3 animals (Laurenson et al, 1992; Caro, 1993 Caro, , 1994 
